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(54) JITTER DETECTION CIRCUIT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a circuit for 
detecting the jitter which can be composed of only 
binary digital processing circuits adapted to digital 
signals/ reduces the entire circuit scale and the power 
consumption and raises the detection accuracy. 

SOLUTION: A phase comparator 11 detects the phase 
differences of delayed or advanced clock data extracted 
from transmission data, relative to the transmission 
data, a sampling circuit 13 samples the detected phase 
differences with a separate clock signal independent of 
a transmission data extraction clock generated from a 
system clock by a sampling clock signal generator 
circuit 16, an up-down counter 14 counts them, and a 
latch circuit 15 integrates them so that the detecting 
operation of the jitter of the transmission data 
extraction clock for the transmission data, based on the 
integrated value, can be realized by only a digital 
process handling binary signals. 
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( 2 ) 

© ^ D ^'iitvBt h ^ D 5; ^i^^^Bt Bu 13^)^7^-^^ 

^ D e> ^J5£ bfc ^' n ^m^T-y- > >^ y > 

^©Btt83-y->7'y ViJ^iai&t J;5-D->:/U ■ 
^P0L{COV^•t^ POLifii^Uyi^mtimM, aifi ■ 
L, /3ASL©Bt{i*e;>h{it±0s POL*si'DW® 20 
n*l^, a)t)SL, /?ASH©il#ttA'>>hffi±0> POL 
*J^D y ^'jin*!^, aiSH, /3*J L©B#{i* >>> hfll 

tt*'i'>bfa-2. POLAs^D«y^Ji^fiJ^, ' 
L, ;9AiL©B#ttA>^>bfit±0s POLAs^D^v^jt 
aifih, /3ASH©B#{±A>^> hfift±0, POL 
*»^Dy^/Ji5!it!H^, a ASH, 0ifiL(Dmi:^t»hm 
-1, POLAS^^D^y^jia^i^^fiJ^, aiSH, /e*SH©B$ 

CW:tiH2] " aj^v^-<5'i:^^^©lSji7^-^ipe)JflHiU 

gSfc, H583ej||5'-^C*M-SfiSl5'-^ata^0^yi^ 
® ^7 D 5; ^ jltil^ D y ^ 3li^li# i: •flSit3ei§l5*-3' 

jsaii^ p y ^ (DM^mh^mMt^ 2 fs©M^^^figi- 

SUlKi:, Bul3{4fflltKII©m:^Sth*mii3{cj^5^-^W 
<5'«iai' n y ^ fcttJRK^f g'J©^^ P y ^'M^ 40 

><5^^©7'-^S' a, 2i«'H5f3{i*aJt«tSA>e.©{5!t 

*aiii?A{i^©mji3-y->7.'j v^isst j:s-9->r'; 
m®7*-^/?, -euTiifBfejsiT^-^iiiia^pf ^^©51 
i^3in^*ij^-r?>M^©HuSB-y->7-'j v^dgst j^s-y- 
vT*'; Vi^gCx— ^ P 0 L toV^Ts P 0 LAS^P 
<>gn*iJ^, aASL, ;(?ASL©ll#J±A':>>h{i±Os P 
OLAs^Py^jinJlHl^, aA*L, iff ASHffll^tt*'>> 
^fll±0^ POLAS^Py^gtlJpJ^, aA»H, iSASL 50 
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©ll#tt*>>>Hi+ Is POLAs^P'yiJ/jlJxJiai^, 'a 
ASH, /?ASH©l)#tt*e7>b{it-2s POLAs^P'^'i' 
jt5^*iJ^, aASL, /?ASL©I)#{±*>>>hfit±Os PO 
Lt^i/u^y^M^n^. aASL, /?ASH©ll#{i*>>>h 
flt±Os POLASi'P'y^3i3!ii*|^, a*SH, 7?ASL© 
mi:^<^> hfB- 1 s P 0 LAs^P ^y^m^m^J-.aifi 
H, ySASH©B#{i*">> bffi+ 2©l!i#<&ff a^^i'T*^ 
■j7>A'>>^i:s Bai3Ts/7'^>>>A'i'>iJ'®flt&v>;' 

fc p ^' T- 5 fijg 7^- ^ ai ^ P t ©ffifflU t 

o p ^ ti^n'^yi^m^n tx-mf&Bim^'^-}' 

^P A»e>4j5Kbfc^^ P ^'li^■t•+^>7••; V^-f S 

■t^>7•u ></iassi:s Bui3ffi*ajtigj^A^e>©{fitffliin® 
^©BuiB-y-vru >^yiHi]i§{c j;s-y->7-y >^^©7*- 

^J'tts aVmiSB{fl[fflJfc«tSIA»e»©(4ffl5l««('M^©Hul3lJ- 

>ru>^iiimtJ:5-y->7''j>^^©7^-^/es -ft 
TmiHBaj^T^-^itffli' p ^©ii5^an^fl^-rsM 

^©HulB-y-^rU V^/HESt: J;S-y->7"U ><^^©7*~ 
^P0LC■OV^•rs T*SliST-ffijg®flti:b-rs POL 
AJ^p«;;^jltl*l^, aASL, /?ASL©B#ttA>>>>flt 
±0s P0LAS^P>y^jm*J^, aASL, /?ASH©Rf 
li^i}^>Vm±Os POLAs^P^'i'Stl*!!^, aifi 
H, 01fiL(Dmtii^^>Vm+T^ POLAs^Py'iJ/jl 
nsfj^, aASH, i5ASH©B#{iA«i7> hit- 2 T^' - PO 
L-b^^v^:f^m?f-mM, aifiL, /3ASL©B#{±>ij-i^>> 
{B ± Os P 0 LAs^ P ^/ i^Miff^m^, aifih; /? ASR© 
A > h « ± 0 s P O L tf^ P 1^ a A* 

H, i9ASL©l^ttA>>>HiS-Ts P 0 LAs^d y^^Ji 

[f«5l^iM4] eii^7^-<5'i:^©{Ej^7^-:5'A»f,ttffiL 

gi:s HJiBBfei^7^-^lc5t>ft5Gi5l5^-^ttai^P'5'i' 
© ^ P y ^ jitil^ i: P ^ 5i5!*^B#i: T- miBfejaST^-^^ 
tttH^p 'y^©jiaf^^jltL%*iJ^-rs 2fit©/g^<&^fiKt 
•SHSShv iig3(4*aJt«(^®m*SVHtiiB^j!lx--^tt 
tJB^D.;/i?©Jli«*^Stl?&*J^1-Sm^*> HUlBfiiSlT*- 
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fm.h-m^m\%%^ > u > ^^mes t j: 5 -y- > y^r 

5^an?£J|aJ^f Sfg^©B383-y->7''J>^|allE&Cd:S-y- 
>7'U >^^©x-^ P 0 L ^::oV^T^ T$:^IST?ffi3t 
CDfSfcbT. P0L*s^D')/i'5itl*iJ^, aA^L. iSAJ 
L©B#I±* "i; > bfil± 0 . P 0 L D ^'iinfM, 
aA^L, /3ASHCDB#{4?!3'>>hffi±0. POLASi^D^y 
^'SnW^, a*5H. i9*SLcDNFtt*->>Mit+Tv::P 10 

Mit-2T. POL*s^D^y^^ji«^W^, ai)SL.:y9As 
L®B#{±Ae;>hflt±0. POLAs^D^y^jt*^!!!^, 
aiSL, y8ASHOl${±A<>>^tt±0^ POLAJi'.Ds; 
^miim&, ai^-S., /3**LOl^tt*'i;>Kflt-:.Ti.P 

Kit+ 2 T(omi¥^^7^T yy^yij ^ y^h<mt^ 

[^B^^PSB^IJiW] TV 20 

[OOP 1] 

H t 5 5; ^tftm-r s ^tftiUHK&t K-r.s J. ® . 

[0 0 0 2] - V 

AJ, awii' ^T•;«c^4^ll^^^t0S^&^A^UT^ vl6:.<fij 30 
[0 00 3] cicDid^^fcT^-f ;^^^S^t*;v\T{i^ 

L«cA«^,WTt|iiTO-rS. 40 

[0004109 \m.m>v v^mm&<omm:m- 

OfejjIx-^A^^aaibfc^t^D^;/^ fejir-^ 

^^ij^tsffl^p 0 L ^ p ^%Hm.m\-^ 
2 A> t^t sejiT^-^Jiiia}^ d ^® 

ii3!)^jitl*«^tSm^P0Ltjk^{£;bTx fiifflJtitgl 50 
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lA»^®a:^M^fe$iJffll-rsfflffltbKHl:bS'JffilliBS< :4 

li(a^iitig(m:^SWIllES 3 A^f>©5=^S^^5';i/W*^ 7:^,1? 

[0 0 0 51 iji±oi5t#i5g*nfcs^y^ttto®tefc 

b T fiiS 7^- ^ ffl a ^, D s'i' T V > S i: Ji A/ 
■CVASS^fcT? 2fit©«!lffllM^P O L - 

[0 0 0 6] mmm.^-huwmi2,-^\ts ^'p-^e^ji 

i^^'MtiifiJ^fg^ifiKlfllES 2 A^ tH±> ^ti 5 ftWM-^P 0 
L*^fflb■C^ CifflJt«?g§l©tH:t»T-feSffiffliiinM^ 
Ui:iilijt««*^M^D©m*&ftiJ»1-5. c®S^> -^D 
•y i^Jia^3in;&[nli&^^1-SiJWt^P 0 LAs^' p v>;mi 
:&|p|®i®^t{i. (5iffigtiM^u(iD/A^g^[5]iS4® 

N c h b 7 >s^^^tlt:$|J^wb^ ismmHm^^\t^./ 

A^|ft|5igS4®P c h h^>y;^^ffiO*«iWt-5. 

5'i'5i«^*ip!®^^fci4^ mmfim^m±v> / 

IiES4®Pchb^>'^;^^ffi!lS:$iJtBU {ftffijt^^^M^ 
D ttD/A^«yaE& 4 ®N c h h ^ > s^x^iBa^^jfflir 

■So ■ . ^ ■ 

[0 0 0 7] D/'A5Ej^ifiis&4T-tts mA\mmmm 

laifS 3 A»e)ffi;t> bfc 2fit®{4ffllt«<tli:*3fi^^fe> P c> 
> ^ J; VN c h b ^ >s^;^i'fiSl;:*>v>-t< 

*<J{8iM^P0L®SiJfflit:J:s;:^'f y9=->^^*ff ^^.fcfc 
J;^)S^/S^iti:bT«^bfc«^ LP FT-P^A-i^V^^ 
fTt\ i^';'^«i:bT«BEffi;^-r5. -ebT^ D/a'iE 
^W&i 4 ® ai;^j ^tiJilalES 5 X-titi^ -5 C i: T ^' ^.tft 
HJlHlBS®S^y^'tfi:bttH:tj1-SCii:tJ;»). fiiSIf;- 

a^^Ta, .-• 

[0 0 0 8] r< 
[^ra*s8?^bJ;ai:rSHlM] bA»b«:As?>±fB^i 
■5 «;$lM5©i^ ^ tftmiHlB&-C-tt^ J? y ^«&ti*i[5lK 5 

A»?>T:^P^^®S£Efit^:bTm*bTl^Sfe«)^ ^©i^ 

A/D^^^b55^lti^«55le>«^V^. Sfc. ^y^^Wiy 

^®[iS&^&ffiJ5!ct?>ffilHSt>-^*®jtS;&ff Si.i: 

[0 0 0 9] $?>t. ±g3®J:dK:. ^ •y^'tftUilllBS© 
«lfi)t^«in;-^SS*5<tvi|i#«i;-eiliSb;fe®^ttt. -e 
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h 1 1::. t^a*ig<&tai±t-i. ci >- T' gay >y ^Itmiai 
[0 0 10] . vi;ii!-<; 

> ^ >J > <^ LT * > h b $ I' LT ^ ^(Om^ 

[0 0 11] Jil±{^J;>). e3i5^-^{;^t5<5ii7'- 
tJ'Jftffl^ D ^ O >^ ^ ^t^tBf 5 fc»©01^*; : 2 fit 

-e§So : '■ • ■ • • - ■ .-".■-■.■> 

[0012] ^ i- K-i 

[«W©IIJ15©?l^fll] *^B§©if«aittH«©i?y> 

p t- S fft W ^ P 5/ ^7 i: ©tft^BB i: b 

i:> «ui3fe2l7*-^J'{c*f1-se3Sl5*-^affli'D:y>© 
if a ^^stii^i:^ D »; ^3i»Kf tT'HuiaejSl^^^^tt 
tB^D >;»^>©jii?*5in<&f!l^t-.5 2{it©fi^^&^fiKt'S 
lHIfS^l^ BulB{4fflltiRS©ffi±»^it>*Huf3{E^l7^-^ftlitl 

D >y ^ A> ^ 4^ b U >y <^ M^T- tJ- r U > f S -y- 
>7-'J><^Ii]fiSi:, miiH{4ffiJt®ilA^e>©ffi*ijiKM^ 

©«iiga-9->ry >^(aKc<tsif>7''j >i^m©7*-^ij' 

a^ SJ>-H5f3{4fflJt«(^ipe)©(affijii?*'M^©H«fatt> 

r u > ^EiE&t J: s -y- > :^ >; > <^^©t^-^ /? ^ ^\.x 

POLtoV>T> POL*s^D^:!>e/Jin!fiJ^, a*$Li 
/?*sL©B#{±A>>>hflt±0. POL^s^^^y^ii^^fl 

U>y^®n*iJ^, a*JH, ;Stf L©ll#i±*"^>^fi&+ 
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yeAJL©B#tt*'»h{ifi±0, POLIfii/VJi/M^n 

vvi^m?)-m^. a-bm, i84SL©at{ipt3'>>hflt-:: 
1. FOLifiifXi^if^m^m^. alfiH, ^ifiHomiit 

* > hflu- 2 (D§m^m T V rytf >* i:> 

85837 y y^J^ ©fit <fe ^ V ^-r a 7.'y5=-[lES 

[ 0 0 1 3 ] fS«ii 2 {3HBt8©s^ ;J't^tB[i]EStt;''(Sji 
7^— iJ'ii-€©{Kj^7'-^'A»^>aHlbfe^J7 D 'y^'T-feSe 
10 m^'-i't^mxi y i:©{sifflMi: bTteffliinM^S 

an*3|3j^i-5 2«[©M^**fiKi-5i3Ka> gifSBffiffl 
iti«s©tB*syfBuiBesi7^-^atB^' a y ^'©ji««(^a 
n**lj^tam^*^ SuiBfeij^T^-^aaii^n iia 

^©iiiB-y-vT''; Vij/'iiisst is-y-vru >-j^^©x- 

20 ^a. 2il>*H?iBte*Biti<SA»?>©(Sifflji5^M^©Huf3-y- 
> :/ U > ^Bim t i 5 it > :r U ><7m©7^-<5' /ff > ^ b 

THuBBejiT^-^ttaii' D ;5'©jii^3in<fe*i«-r5M 
^©miiB-y-vry >^iai^t is-y-vru >^^^©x- 

nm^. aifiL, >e4SH©l${45!j-i;>Hit±0> POL 
ifi^V^yffmnmM, ctAsH, iS4SL©I^O:*'>»flt 
+ 1. POL*s^D>y^gn*l^, aASH, /?*5H©B# 
tt* -> > hfit- 2 . P O LAsi' D a 
30 L, /3ifiL(Dmit:f}KP>Vm±0. POhifi^V^yi/M 
nm^. aifi-L, /3AJHOIl#ttA'>>Mil±0^ POL 
ijs^a ve^Ji^JpJ^, atsH, /3tfLOl^a;*'>>:Kfit 
-U P0L*si7Py^iii«)'*'M, aASH, /?ASH©B# 

tt* > Hi+ 2 ©i&f^^ff ^ 7' T-y > A ■:7 >^ 
hUIBT y •> > * "i; > ^ ©f« ^ y f^-f S ^ y 5^ 

[0 0 14] m^m^\ztm(ot?^yi'^\mmt.Mm 

© i^;^^^ A ^ p ^ S fe {4i';^7'.A P y ^J' A^ ^ b 

i:, B5tB{S[tlJt«^SA>^>©{SifflanM^©Bul3-y->7'<J 
50 y^^HKtiS-y-^T'U^^^OT'-^av jRVmifBffi 
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> i 5 -y- > 7- U > i^^CDT^- ^' P 0 L t o v.v 

X. T:^mLXBM<Dmt.LX. POhifii^v^yi;mix 

mM, alfih, ySASLcpl^tt^-^VHaiO. TOLifi 
i9ASHOl^#^±*^;>^^il-2T^ POLAS^ny^iii^ 10 

/ff AS H ©Bt {± * -> > h fB + 2 T 4ff a T-^J^ •> 

[00151 m^m 4 ti3«cDs? y ^tftffiiafsttx ess 

jBf g|«^T-8'J©35^ b fe ^ p >y ^J' >:/>;> ^.-^ S 

ij->:ru>^7(iiiisfc> Btifa©tiifcitgi4^?.©{ftfflan0 

^a. &W?Hug3fiifflJt«(^A»e>©t£t*aMi^fi^®B!liB-9- 30 
^©H!lf3-y->7''J >i^[5]Kt«t5-y->7"U >e^^©xr- 

iJ'POLtcov^Ts T4II^S•r•ffiji^©<gi:UT^ POL 
As^Pyi^SnJlai^, aiiSL, /?*SL©l${±*'>>.hflt 
±0. POLiSi'Pi/.^'Sn^iJ^, o*SL,>ASH©^ 
ttA'>>hffl±0. POLAs^P-y^Sn^iM, aAS 
H, /SlfiLCD^ttHj^yhm+T. POLAs^Ps'i'^jt 
ai^H, filfiUOamttii ^ > hfit- 2 Tv P 0 

^it±0^ POLAJ^'P^y^'jii^^liJ^, a*5L, /?ASH© 
B#l4*'>>hfit±0. POL*si^D5>i73i^$!)^, ais 
H. /5*SL©il#{±*>^>h<it-T. POLAS^P^y.^^M 
i«*^*iJ^, aA^H, /?ASH©l^tt3!j>>>bfil+2TOlM^ 
5&fT a T ^y T'y > * -i; >^ fitilBT >v 7"^*e' > ^.-i/ 

-So . " ? 

[0 0 16] liA±©«fi£{c:J;Si:. Bm^-i^id^VB 
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m'r-'S'tiiiii^v^jiftimm9hf3:m(D^x3^y^m^X' 

•t^ > :ru >^ UT * >> > b b $ e. ^m^ih Lx. ^©=^ 
-57 CD i; ^ cDt^tBiftf^ 2 f({t^:&gi 5 ? f ;i/iD-a 

©a5(^C<tt)S|3K-r5. . - . 

[0 0 17] WT. *^M©lfe6(B©JB^&5'Nl-f^5'^^ 

^mmim 1 ) *^w©^5is©ff^.^ 1 ©i? ^J't^aia 

BS^UiB^I- So 01 {±*ilJf6cpJl^^ 1 ©i? y ^tftujiass 

©^J5^<&T^■r:/P5'i'0T•fe€.<, lalC:}oV^T, 1,1(4 
^SjSt^-^ iifiiSlT^-^rtltH^ P ^'©{ftffiMi: bTte 

^ tov^T^ ^i' P V >;Wf\^t.^ P ^'jii^^B^i: t* p 

y ©B^;/'®^;^ 2 fi©{i^^4^-r s 

p f ^iti^^'jitifl^ii^^fiicBim^ . 1 3 ^mmm^ 
1 1 A'.e.offi:t7&yfi' p V ^m)-mi\M^m'%^miSk 
1 2*e,©M^*^ B'mT~-^m^^xiv>;}L'&.'m^ 

T-3Si:bs ^^bfc*i?^;^t^mieIE&4^tfi';^7^A© 
•>X7^At5'D .>^'^fc{4^';^7^A^p s/^A^&^jEjgbfe 
i>p ^'^'M-tt J; »)> iJ->;^u s-y-VT'U v^ii 
8S. 1 4i±-y->:ry>-j/"iHiKi atr.ts-y-VT'yi/.^^ 

©r^-^*A'>>h-r?>T>y7'y>^7>:;!j^7>^, 1 5{4 

Tvy^^yfitjy^ i 4<z){»^7';/5=-tS7';'5^@ 

1 6|ijtfB©5';^xA^py^A»e.i^->r';>irE} 
ES 1 3 i^«t5-y->7'ij >^©i«©^-< ,5 >i^i64ffl©-y- 

>7"U>^7^J'P>v^{I^^*fiKfS-9->7'';>i!''^pjy 

[ 0 0 1 8 ] S 2 (±*|ISi6©Ji^^ 1 SKf-^^pSj 
1-5fe»0#IS©a^S?BEI-??ifeS. ia2t*5V'»tv ;2 

1 (ix-f ;^^5'A»e.OfijST-^'x 2 2{ie)^7^-^A>e> 
ttmbfc^P'y^r-feS^3i7=-^'affi^Pyi^> 2 3 

ttffi*sib«{i§ 1 1 <D\^tix^hmmn\m'^. 24 » 
(ifflititsi 1 1 ©a^t-fe s(Si*aji««)iM^D. 2 5 ktt 

ffijiWi^U 2 3 i:mait«!*^li^ D 2 4 ^ b-C ^ ^ 

tb(Dif->yv p ^«^x 2 6 i^HLmmhrn^p 

2 3ife-y->7"u yyiaii&i 3xv->yv >irhtz^(of 

a^ 2 7 tttft^aji^m^D 2 4 ^-y->7"iJ >^0^ 
1 3T-y->>^U>^^b*:^©x-^/?x 28Jii{^Uvi/ 

ttm^ p f ^ > r u >m^ 1 .3 

-t-y->7''J>^bfc^©5^-^P0L. 2 9liT«;'7'^ 

-i? yiJ' 1 4 ©:*>>> hfit©iiia-r*fe5. 
[0 0 1 9] fet±©J;5{c:«^^nfelliS©Blll©^ 
•i'^'tfttii[aIE&^3ov^•C^ ^©IMP&lUTtgliWtS. (ft 

mRni it±x ia2K:5^-ridtx ei3i7^-:i'2 is 
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[0 0 2 0] ^ti^^m^mtimMmn^^mi72-. 

3:5»J?«tfiSl5*-iJ'Jiliffi»n s/^ 2 2 ;fe-b->ir,u >^ 

[ 0 0 2 1 ] t^-i/:/'; >^^ih]i?& 1 3 {±. mm^.-^i'mtii 
xiv^is^h^Wi.\jfz^xiv^m'%-k. -y- > 7* y > ^^^^ d 

^y>M^2 SfcfflVVS. dCD-y-VT'U v^^^dV^M^ 

2 5T-t!iffljinfi-^u 2 3 iLmm^m^'Q 2 4^lt 
^ D V ^^HmyM'm^^'^m^ 1 2 r-^^^tis ^ 

ffijltlM^U 2 3 >7" 'J > \^fz.^(Q=r-^ a 2 1 

/? 2 7 . i7 D >7mHmm-^m^^WLm^ 1 2 t-^sk 

y Lfem®7^-^' P 0 L 2 8 -^^-h-f^. •■ " " 
to 0 2 2] T^'T-y-^VA-i'V^ 1 4(±. ^~^a'2 
6 ^fctJ^T^-^ i9 2 7 LTt^-^ P 0 L 2 8 (D'^^WVl 
^Sb■r^ L = P-l'X;i/, H=n-(' l^'<;Ui:bT:*JWT 

(ofit?>Ymw^'^oo POL •'^'p^yi^®n*i^'^. 

a "L" , /? "L" CD^H:3!je7>HS±0. P O L'-^^' 
P ^'^J'gtl^lJS" , a "L" , ^ "H" CDBt{±?!jV;>> 
ffi±0> POL "^Xi^y^mixm^" , a "R":- 0 

"L" ©BtttA^/VHi+i; POL "^U^yVMtiifPi 
, a "H" , fi "H" CDB#tt*'>>HI[- 2; '* 0 
L ••^Ps;»Jt**!l^» . a "L" , /5 «L» ©I^Jiiij 
•»Mt±'0> POL "^/P^y^ii*^*!!^" , aimJlv 

"L" , p "H" ©B^ttjbe;^ hfit±0> POLWp 

v^m^i-n^" , a "H" , 0 "h" (on\i^-)jf?y:Ym 

-1> POL "^P^/^Jii«^^i|3j^" , a "H" , iffSR^ 
"H" ©^ld:*>>>bflt+2, S*=a 
[0 0 2 3] ^ ^EIK 1 5 tt, T v 7*^ > * y>j^ 

t:J:t). fiJiv*-^lr*ft5<Eslx-<5'tttH^P ^y^© 
ji5^SlFiiti©ffiffl^toi%T«^^ff a i:*«pltlfc 
fii5l7^-4'{cj^1-Sfeiix-^ttm^P';'<5'©^:^ 

[0 0 2 4] ■y->7*>J>i^M^toV>-C{iv 



6) Itga 2001-34949 

10 

[ 0 0 2 5 ] la 3 tt3{!:|lliE©)i^<i 2 ©$; >y ^mniiaigs© 
^fiK*^1-7'P5;i7|aT-fe?>, E3{3^^V^T^ 3 HiG 

10 3 2 {±^3^7*— J' fcfej^T*-- J' ?)ffljtB b&i' P.y C 

ov^t^ i'P'yi'®tiB4fi:i'P^;'^3i5^^'B#i:T-i7P.ry.^ 

©jii^*^«n^*ij«-r § fcto© 2 flt©m^^4fi£-r p 
e. ©tB*s p m?f^mmmm^&mm& 3 ,2 

A^e.©^i^S^ e3^7^-^ttai^P^y^i:H:»lWfi^tia 

-r-5-y->7-'; >^^li]fis^ 3 4tt-y->7°y yvmmssK 

>5!j"J;>^', 3 5{tTs'7*^!>>3tj'»^J^3 4©flt;fe^ 

[0 0 2 6] 04 ii^mmcomm 2 tcjjtt si&^t <&ittB^ 

■|-S&toO&gP©ff^iSff^ia-efeSo 04 t*5V>Tv -4 
I tt7*'f;^e/A»?>©fej^7'-^, 4 2B:ej^x-^i)>?, 

afflbfc^p f ^'T-fesfejiT^-^j'ttttii^p /4 3 
immit^^s 1 ©tH*T'fes(4ffl®nft^u. 4 4tt 

ttfflJtRII3 l®m:*J-C-*5(iffi3t55(^M^D, 4 5{±tt 

isanM^u 4 3 fctftffiji««^e^D 4 4 -e bT^ p s/.i? 

iii^^®n«^©^Sf!K(5IBS3 2T-4j^^nfcfcjgv^--^' 

ftm^/p y i'©ji*®n*i^e^*-y->7"u >^-ritz 
30 i&©-y->7'';>i7^p>;/i'fi^^ 4 6 iitsifflanfi^u 
4 3^-9->:^^) >ym^3 3T-y->7»; >^bfcmox 

-^J'a. 4 7H:(4fflil««(^«^D4 4*-y->7'<J>ii^|plK 

3 3t-y->7*>;>ybfc^©5^-^/?, 4 Bfi^ P.^'J' 

m?^mMmm^mmm3 2X'^m^i\,rz&my'T-i' 
affii^ p ^ jiii^>iti*i^{i^^-y- > 7* 'J >^^iiii^3 .3 
•e-y-V7'';>^bfe^©x-^p.0L. 4 9Jiy'y7*^ 

[0 0 2 7] i>A±(DXoi^m^^titzmm<DBm2G)i^ 

40 ffltbSJH 3 ltt> 04 t^p-r J: -5 C> feSl7*-iJ' 4U JR 

T> teffla^M^u 4 3 is^u^nLmm^m^D 4 4.?^,^ 

li^o*ii:b-cm;t;t-5. : ,K 

( 0 0 2 8 ] P ^ 3li^(^an«^{i^^fiKlfilfiS 3 2 
tt^ 'KHIx-^ 4 1 ®5:*)±i)S t)3L^j i^JSiUFiL^ym 
31 S'^teaiT^-^'tttB^ P ^5' 4 2 ^-b-^T"'; >y 
ts::h{cJ:^)^ fEiiT^-^J'ttmi'P 4 2t::oi> 
^j^f-^4.1lcMbt^P5'^jini^i:^P^/^ 

50 4fiK-r-5.u->7'';>^EiBS3 3ii. •gj^T^-tj'jfta^ 
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>^bfe^(D^-^ a 4 6. fit^BM^f^^fs^D 4 4 $-y-> 
^■rSM^^-y-yyU >i^bfcm©7'-^P0L;4,8^ 10 

m*-r?.o ■ - - • ■ 'xtiittiLX 

[0 0 2 9] 7v >^ 3 4 {±, ^~:^idA 
e&Uy'-i' /? 4 7 ^ bTT^-^ P 0 L 4 8 CD^^i'f.Jc: 

©* > M&f^lefT5 . P 0 L P ^SnJlaj^'^:, 
a "L" , yS "L" ©li#ttA'i7>hflt±0^ POL^,"^ 
Vi^y^mtim^" , a "L" , /3 "H" (DrnHM^V 

fit! 0 > p 0 L D i^mnm^" , a "H" - ;/? 

«L" ©I^H:*<>>hflt+U POL "^Ps/^jitlipJ 
^" , a "H" , /? "H" OB$H:*'i;>hfit-2v;;P.O 20 
L "i^Xi ^y^m^^]^" , a "h" , /3 "L" (OmM 
> Kl± 0 X POL D >i> i/il«5*iJfiJ^" , a ■ ■ ; 

"L" , 0 "H" ffli^tt*<;7>Hi±o, POL'.«.i',o 

^i'^mf)-^^'' , a "H" , 73 "L" <D^iii}^>:^m 
-1. POL "^P>;;^ii^!*J|aj^" , a "H" , /3:Ul: 
"H" Ol^tt* > hfflt+ 2 . : X-.a^ij 

[0 0 3 0] ^y^@ES3 5H:. T5'r^;J^">>*i>>,^ 

^'fiti;bTliS:^1-«o J.;t±©J;5tciMfSOJi5S§2t;j;:n 

Kx (4tait!Ri§o{5iffl3i*iM^u^bT<4ffliia«)iM-^D 30 

®n^|3|«©^f P y ^ < 

^c^D>;/^>T-9->r';>i^b. ^hXBm'r—S'Mm^ 
P 5'i'Oji3^SnicMbT®ffifflM^:it3't7> K1-?.^: i: 
tit). Bmy=-i'izMtiB:my'~i'mtii^V^:f:.m 

[0 0 3 1] E5tt*||«6OJKji3 0J?'>^tftai(aK© 

m^r^■rrp>y^0T•feSo last^v^T. 5 i{±e 
5 2 ttfiiaiT^-^ fcejii7^-^'jb»e,am bfc^ p y;^ t 

^^P>;'^jli^NFi:^P'V^7ii^t»B#i:t*^py,^ 
©iii«^®n?fe*J^t-?. fctoo 2 f«©fi^?&4fi)c-r S ^, P 

e. ©m*s p y 5i*^a*i*ij^M^5fefiKiiss 5 2 

*^6.©m^*. e2fe7*-i$'Jllimi^P';/i'htt}i8lim-e»l 50 
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jlU ^^bfe*y>;;^^«itBIilIiS?fe^tri/;^7^A©S'>j 
T-Ai'P u^^i' Jfc(iJ/;^7^Ai'D ^y^'*»ie)iJ5!^bfe•J^^P 
y ^ t J; !3 . 1^- > ^ U > ^t- S -y- > 7- >; > y EISSo 

5 4tt1J->7'U></l3J^5 3{C«fcS-y->7''J >^^^©7^ 

1-5 7 'yT-^^/ 5 5tt5'?' 
7'iJ^>>>*e'>^J' 5 4®ffi^7 5^1-^7 yf-EIK,: r5 

6 (i±g3® 5^ 7^ ix ^ P y ^J' 4^ e> -y- > U > OSS 5 3 

t <t s -y- > 7* >; > i^©i^© ^ ^ ^ > ©It > T-.^; 

[0 0 3 2] 06tt*^SS©}^ffi3lCt5Jt?.iJ#^i;iB§ 
■rSfc«)©^gP©fi^?S?I^0T-feSo 06t^5V^T^ ,6 
Ui7^'f ;^i'A>e)©fe»S7^-^J'> 6 2lifej||x-^5'4»^. 

ttfii[fflJt©S5 i©tB*t?ifes(jiffljitiM#Us ejtt 

fflgtifi^u 6 3 t{itaMa«*^fi^D 6 4 -e hx^n-z i^ 

fec-y- > :r 'J > p y 6 6 ttffifflanft^u 

6 3^t}->:7';>yiiE§5 3T-y->7'';>i^bfc^®7= 
a. 6 7 ktm^m^{m'D 6 4 ^•y->r U V^^HIES 

5 3 -r-y- > > ^ bfem©r-4' fi^ 6 a tt^ p 

T-y->7'y>ybfc^©7^-^J'P0L> 6 9tt7'y7'^ 

^y^t^yif 5 4©*e'> n»©*tM"r-fes. 

[0 0 3 3] i>x±.(Di.'^\:.m^^ntzmm(DWMZ(Diy 
y^^miIE&^^ov^T^ ^©wf^&wTtsiB^-r/Si -to 

*BJt«t§l5 1tt, ia6{c5^N^J:a{c. •ISi^T^-^J'.e 1;S 
Vfei^T^-iS'ttai^ P y.iJ' 6 2 {c^b. ^©(ftfflllt b 
(ftfflanfS^U 6 3 *J J:tFffifflii«^m^D 6 4 ifev 
M^©»ii:bTtB:b1-S, v:-S- 
[0 0 34] e^P y ^>Ba^A®n*y^m^*fi!cIli^5. 2 ;,. 
{i, feii^-^ 6 1 (D^Lt>±ifi ^ f S^ZfcVi:t.T**.b 
31 S?45Ce^7'-iJ'JfttH^ P y 6 2 ^Vyy.^) ^^ 
:i fcfc i f) . fi^lT^-^JjtiHl^ P y 6 2 tovv- 
-£31^7^-^ 6 1 tMbT^ P^y^jinS#i:^PVjj7 
jt^l^i:-e^ p 5; ^©iitf^*^3iti;fe*J^1-S 2 fit©Mf & 

[0 0 3 5] ■y->7*'J >^|aIfS5 3{4, ^gillT^-^J^aai 
^7 P y ^ 6 2 htt»ftll^T*S'J©S^ bfc*i^ ^J'tftHili] 

«y15'«^6 5CfflV^S. c:©-y->7''; Vi^i^P v/^m^ 

6 5 T-ffi^lSnfs^U 6 3 iiffiffliii^fi^D 6 4 ^ bT 
^ P y ^'ii^^^^jinipJ^fi^^JSKill^ 5 2 T-^fiK^ns ^ 

D>i'i'©ia^®n*l^li^;£-y->:ri;>^U (si 

fflgnM^U 6 3 ;fe-y->7ij >ii/'bfc^©7*-iJ' a 6 : 
6> ffiffl3i»M^D6 4^it>^y>ybfc^©7^-^' 
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/9 6 7 ^ -J? D ^m^mnn^m^^^mm s 2 -^^m 

if VtzUiOy^-^ P 0 L 6 8 t:Bii3-t?>o ;. ' ■■ 

[0 0 3 6] 5 ^-^aQ 

6 ISiXFt'^^ /3 67^ lyXv'-^ P 0 L 6 8 OD^^ft^C 

POL «^7D^y^gn*l^" , a "L" , "L" 
OB#{±A>>> htf±0. POL "^D5;i7gtt*l^" , 
a "L" , /? "H" mB:*'>>bflt±Os POL-?'^ 
D-yi^iltvilSl^*? , tt "H» , /? "L" ©B^tti^-i/'i/'b 
fit+T. POL "^D5;^{7®n*]^" , a "H";v v9 
"H" ©B#{±;!j>i7>Ha-2T. POL "i^ d 5r<>5t««(i 
. a "L" , yS «L" ORfH:5!;H;>>^t±0V P 
GL "^Pye^ai^fl^" , o "L" , yS «H'!-<bll#{± 

Vm±0. P 0 L "^D <;/^Mi^*'fl^" a : 
"H" , /3 "L" CDll#tt?!j'i/>bfi-T. POL /i;^P 
^yi^m^m^" . a "H" , /? "H" ®ll#i*j!j<^> hfit 
+ 2 To ■■ - - v;:H'-;- 

[0 0 3 7] u±.(Dx^izmm<Dmm3izxtiits im 
^ T-y- > 7" u > <5^^ ^ LTfi^iT^-^j' ttffl^^ p >y ©at 

i^^aixt::^ bT©{4tiM** > b 5 c: t J: >) • a 

i^T^-ij' tMi-sfeiiv^-^fflm^p 'v^©3ia«(isiF>i 
n©ffitsiiKov^t«^;fefi' a i fcAspiiifca; t)< 

7=-^ t^l- seBlT^-^ffttoi' P f ^©y V <$'**^tB 

[0 0 3 8] •t^>r'J>^7^t^t:o^,^Ttt; 
^^ftHlIilBS?fe^^;e'>;^v" A©s^;^7^ Ai^ p 5/ 

m^ffl t ^ p ^ <&^fig-r 5 v^. ^ e. k sfex' 

^©* *©i? >y ^{it^fiim bt■y--5ltcD^s4|^^T5a 
•^Kitt; *©fc»ojiig[5&sffv^i*e. <3&s*5s .£13©^ 

?feff V^-^■r < Cl tAST- § . , :> 

(Slll©?^^ 4 ) *^HJ©^OJi^<i 4 ©i? 'J'^tBia 
iS^lttW^So 

[ 0 0 3 9 ] la 7 e:*iiii©?i^Ji 4 © y ^ ^tftauss© 

-i^fiK^S^I-I/P'J'^^EIT-feS. |2I7^::43V^r^ 74ttf5 
SIt^-^ icfeiSlT^-^tttB^ P >y ©{siffiH t 

7 2 ttteiSlT*-^ 2;^£5^7^-^ A* Lfc D ^ K 
OVAT, ^ P ^y ^iiin^ii^ P y ^?i#^B$fcT-i' P ^^^^ 

<Dm^mix-^m^-t^tzib(D 2 is©M^*ftMi-s p 
jii«^5in*ij^{i^4fi£[ai^, 7 3 tite^aitiist^ 7 1 
*»?>©m;t)sy^e'p >>^ii«?^jin«^fi^^j^iaifS7 2 
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ir^^yy^)yifm&s. 1 4{±■t^>:/';>^lall^S7 3{i 
> * >^ ; 7 5 ttT y 7'^$'*'> > A >^ 7 4 ©«;&:v 

[0 0 4 0] ia8i4;4i^Ji5©J^<i4fc*5ttSirf^^Si^ 

t-Sfei6©#gP®fi^S[Jl^iaT-JfeSo ia8t*5VNT: 8 

JAHi bfc ^J' P ^ tr Sfii^T^-^ JftBi' P y ,8 -3 

10 {i{ftffljt«i!«s 7 1 ©m*-? * 5{ftfflanM^u.' . 8 4 1± 

&*itt«5l§7 l©Hl*-C-feS{ifflJt*^<i^D, 8 5H:& 
ffi®nM#U8 3 fcffiffijii^^fi^D 8 4^bT^'P.y-^ 
3l5!^iin*iJ^{t^^J5)cliSS7 2X^m^fltz^mv'.r--i> 

©©■tJ-vT-y vi^i^P 8 ettffifflgnM^.u 

8 3<&-?f>7'';>c7[iiss7 3T-y->7'y >ij^bfcm®7^ 
-^j' a^ 8 7 8 4 >7-'; v^^uss 

7 3t-1^->7"U><5^bfe^©7^-^J'/?, 8 8l±<5'P.yi' 

jii^(^jin*!isgM^^fieiaii&7 2T-4jSc$nfceiai7*^'iJ' 

xv-yy^)y^\ufz'4k(D=r~i'V0h. 89ttTy7:^ 
'i7>*'>>^' 7 4©>!j>>> bfltoJiiiiT-fes. i t ; 
[004 1] jiii±© j; a t:«iJ5g$nfc^a5©j^ji 4 ©s^ 

ffiit«tg|7 Itt. mStrs-Tiot, ■(ej^7=-^8 is 
mcj^lT^-^J'ttfii^ P 5/ ^ 8 2 t*t .^©tefflHi: L 
(4ffijine^U8 343J:ViSiffl3ii»fi^D 8 4*, 

{t^©Bhbrui*^s. : : . i ^ 

[0 04 2] ^7X1 f7m^mm\^m^^'m^i z c 

30 {i. «53i7^-^8 l©j5r*,±AJ»):ii>vi?SU^ir-feT4S>3 
>y i?«taj^7^.-^ttHi^ P 8 2 ^fe-b-^T-iJ ytf 
•r S d K <t D ^ fiiST'-i' atJH ^ P y ^ 8 2 fc:^ v^:: 
■fEji7^-^8 1 t^bTi7P';'^jinilti:i7P ';'e7 
-iia'^i^fcT-^J'P ^;;i7c?)jii«^)in**l^-r5 2fit©{i^<& 
■^fiR1*Si - • • - ' ' ■' . ;L 

[0043] •y->7''; >^m&7 3 esiT^.-^'jiiiHi 
^ p ^ 8 2 i:ttftiH^T-sij©s« bife-y-VT"'; 
p'^/^fi^s 5<&, -y->7-u>^fi^{;:fflv^5o :c:©-U- 

> T-'j P 8 5 xfSLmmnm^\j B3tiiL 

40 taii^M^ D84^bT^P^/i/ Ji^Mn*l^m^4fi!t 

UK 7 2 T-^fig^f ^ p y ^ (om^^tinzm^^v- 

bfemcy'-^ a 8 6 . mm^MnB 8 4 

y >^bfc^©x-<j'/9 8 7. ^p 

^^niES? 2-e4jt$nfci'py^©Jti?(^®n^5M^ 

i-sm^&tJ-i'T'y >y bfcm©7^-^ p 0 L 8 8 ^uj 

[0 0 4 4] T';'7"^>>>*'>>^ 7 4tt, x-tJ'a8 
6 RTJFy'—i'fi 8 7 ^ bTT^-iJ' P 0 L 8 8 ©§lfe{^t 

50 fsctx T:^m^xBM(DghWLmtv. *»ol=p-i/ 
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a. POL "■^X3^y^mhm^" . a "L" , 0 "L" 

(DmMo>vm±o. POL "i;}p^i>^mnm^" , 

a "L" , /8 "E".(Omt:^'tf>Vm±0. POL "i^ 
Vi^y^mtim^" , a "H" , yff "L" Ol^{±A'>>h 
fit+T. POL "^D^^^Sn*!)^" , a "H" , ■/? ' 

"H" ©B|{i*>>>>fit-2T. POL "^D^^i'it^^ 
ipj^" , a "L" , 0 "L" (Dm{ti]'!7yYm±0. P 
OL "^V^:/^m^mM" . a "L" . /? "H" 
A'>>h«±0^ POL "^P^y^^Ji^^ifJ^" , a I 10 

"H" , 0 "L" O^tt*'^^ hfl-T. POL "^O 
>>^{7jii«jiJ|aj^»' , a "H" , "H" ©B^ttjtj'^V hflt 
+ 2T, . ; 

[0 0 4 5] ^y^Elf&TSttv 

[0 0 4 6] $f,{c*fcs iim,,1^tBLfci^>>^5'{it(im 
/jN3&:fii[t&s;ii:45^<. ^©i^cD^'i/^fit^iSefflL 

v^-r^,<J&:5A^ ±i30J;dt> Tfg1--5^i:T-. ^S'J^ 

. So ' ^ .', . ... J ^-s*-'?.-!;' 

[0 0 4 t] . ;J U L." 

^y^jvamo^^iz^ d mm-r% cLtifix-^^o ^,,.,5;,, 40 

[0 0 4 8] ^(Dtztb. fEi5^x-^{C*f1-5aji7'-?5'' 
}ft ffi^ p iJ? © ^ ;fe^tiJt S fe*!)OS]SS^> 2 fit:: . 
J; S7^i^^;U5QiS*ff o 7^i^i5';H§^^/S;©[36&©5^^^^^^ 

S So 
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m 1 ] :$:mM(omm<Dmm 1 ©i? ^ ^«iaiiiiis©fii^ 

[02] |5]g|JS©jBMl{^43tj-SI&f^<£ii^-rsfetoo 

#a5©M^gtB0 

[03] ^mmmmomm 2 ©j? ^ i'^tmiaBS©*!;^ 
[04] mmm(omm2iz^pmp^mmt^rz&^ 
[05 ] ';»:j6i)ii©|ois©i^]i 3 ©i?; y i^i^m m^jomiA 

:^P ^'"i'0 i j 

[06] mmm(D,^kzizji{f^mw^i^mt?>tcibo 

[071 *^W©^©fl^9S4.©S^^^^ 
.^&5^f :/P 'vi'0' I • 
[08 ] |illlSS©ff^^4 {::43(*5i&{^&SiBJ-rSfc»© 

[09] «e5l$©2^y^tfttBliisS©Slk?&5^-r7Ps'i'0 
[?5F^©SiRB] 

1 , "1 1 , 3 1 5 r7'7 r {mitMi^ 

2, 12, 3 2, 5 2, 7 2 ^ti^ifi;m?)-Mtim^ 

3 {iLmitmmtimmm& ■ 

4 B/A^^mm 

5 ti*iiaE& 

13. 33. 5 3, 7 3 , 1f>r';>^lHlE& 
1 4, 3 4, 5 4, 7 4 ' T';/r>5^>>>*>>>^ 

1 5, 3 5, 5 5, 7 5 ^^y^^m 

16, 5 6 .It^.T'.V..^^^ '^^^^MS.^^.^.v 

2 1. 4 1 , 6.1 , 8 7^:fi^£*^^^ 

2 2,' 4 2; 'e 2 ', ' 8 2 J *\?>aa' bfe ^ 

Pfi'^JK--' "i hSS;::; 

2 3,4 3, 6 3 ,-8 3 ,. ffifflJt!g?^ffi'^7©feffiitl 

2 4. 4 4,' e4,\8 4' '^iiLmitmsstiipomm 

m^D»' .Ulji.rL:in.jUlil.i ^^^"J^^'i 

2 5. 4 5, 6 5; 85 ; -y-^T"'; >i/>P '^^M^ 

■ •: • j 

■ , -—-I >^-n-vrv. 

2 6. 4 6, 6 6 , - 8 eSMmmhm^pmy^') 

y^'^<D=f-^ am& ^ i - - ^^ ' ■ 

2 7 , 4 7,6 7,8 7 •• ffifflM«5i'(i^P©-tt>^U 

>^^^©7=-^i9igyB ' " - i ''^- 

2 8, 4 8, 6 8 , "8 8 ' 1; ^ D ''y i>m^m\M^m^ 
©•y->r U >^^©V-^"P b L«[J|^ ' '/X : . : 
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" ; I i^^; - ^ •> ^= a 0 q >•(> ± KV -{ </.^ ix 
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